Haematopoietic antigen-presenting cells in the human thymic cortex: evidence for a role in selection and removal of apoptotic thymocytes.
Only a small proportion of thymocytes survive T cell selection in the thymus and leave the thymus as mature T cells. The vast majority of thymocytes undergo cell death during selection, either due to failure to undergo positive selection on self peptide-MHC presented by thymic antigen presenting cells (APC) or due to negative selection. In the murine thymus it has been shown that most thymocytes that fail selection undergo apoptosis in the thymic cortex and are removed by cortical macrophages. However, it is unknown how apoptotic thymocytes are cleared from the cortex of the human thymus. Here we report the identification of antigen-presenting cells of haematopoietic origin (hAPCs) by expression of dendritic cell (DC) specific C-type lectin DC-SIGN (CD209) in the cortex of the human thymus, and show that these cells exhibit features of both immature DCs and macrophages. The analysis of cellular markers, in particular the expression of the molecular chaperone HLA-DM, on cortical hAPCs further suggests that these hAPCs may participate in selection of thymocytes in the cortex. Using in situ terminal deoxynucleotidyl transferase dUTP nick end labelling (TUNEL), we demonstrated that these cortical hAPCs are surrounded by apoptotic, TUNEL(+) thymocytes in situ. Futhermore, in situ immuno-cryo-electron microscopy suggests that cortical hAPCs take up and remove apoptotic thymocytes. Thus, DC-SIGN(+) hAPCs in the human thymic cortex appear to function in thymocyte selection and removal of apoptotic thymocytes from the thymic cortex.